Objective: This study investigated the correlation between participation in the treatment decision-making process and satisfaction with the process among Japanese women with breast cancer. The influence of sociodemographic and clinical characteristics on satisfaction with the treatment decision-making process was also examined. Methods: We conducted a cross-sectional, self-administered internet survey of 650 Japanese women with breast cancer in March 2016. Decisional role (active, collaborative, passive) in the treatment decision-making was elicited using the Japanese version of the Control Preference Scale. Satisfaction with the decision-making process was assessed. Result: About half of the participants preferred to play a collaborative role, while half of the participants perceived that they played an active role. Satisfaction among the participants who made their treatment choice collaboratively with their physicians was significantly higher than that of participants who made the choice by themselves or entrusted their physicians to make the decision. However, two-way ANOVA demonstrated that satisfaction level was associated with the congruence between the participants' preferred and actual decisional roles, but not with the actual decisional roles that they played. This association had no interaction with sociodemographic and clinical status, except for education level. A majority of the participants who participated in the roles they preferred in choosing their treatment option indicated that they would participate in the same role if they were to face a similar decision-making situation in the future. Conclusion: Regardless of their role played in the cancer treatment decision-making process, and irrespective of their sociodemographic and clinical status, Japanese women with breast cancer are more satisfied with the treatment decision-making process when their participation in the process matches their preferred role in the process.
Introduction
The incidence of breast cancer (BC) among Japanese women has been increasing. The National Cancer Center Japan estimates that the breast was the leading site for cancer incidence and the fifth leading site for cancer mortality in female cancer patients in 2015 (The Editorial Board of Cancer Statistics in Japan, 2016). The relatively low mortality rate for BC in Japan is likely due to early detection, which has been mainly achieved through routine screening, and therapeutic improvements, suggesting that the life of a BC patient or survivor can be prolonged. A range of treatment options are available for women diagnosed with BC. The options they choose have an effect on their sense of value, their recovery, their overall experience with breast cancer, and their lives after their treatment is complete.
The patient's participation in the treatment decision-making process can be categorized according to their role. Three basic categories can be identified: (1) 1 the patient makes the decision without direct physician involvement once she has been informed (active role), (2) decisions are made through an interactive process wherein the patient may express her preference and/ or values and discuss the best choice for her with the physician (collaborative role), and (3) the patient entrusts her physician to decide what is best for her (passive role).
The role of BC patients in their cancer treatment decision-making process varies across reports. The passive role was found to be preferable in treatment decision-making in studies conducted in Greece and Germany (Almyroudi et al., 2011; Hyphantis et al., 2013; Vogel et al., 2008) ; about half of the study population in Canada would choose a collaborative role in making their surgery-related decision (Hack et al., 2006) ; nearly half of the women in studies conducted in the US and Malaysia identified themselves as the final decision maker for their treatment decision-making (Kwait et al., 2013; Mely et al., 2004; Mohamed et al., 2013) . In previous studies, 60-70% of Japanese patients with BC preferred an active or collaborative role, and about 40% perceived that they participated in collaborative decision-making (Kokufu, 2012; Nakashima et al., 2012) . It is not fully understood what the effects are when BC patients are capable or incapable of playing a preferred decisional role. In addition, little is known of the extent to which decisional role affects satisfaction with the treatment decision-making process among BC patients.
Thus, we conducted an internet survey to examine how Japanese women with BC manage their cancer related treatment decision-making and their level of satisfaction with this process. The influence of sociodemographic and clinical characteristics on satisfaction with the treatment decision-making process were also investigated.
Materials and Methods

Study design
We conducted a cross-sectional internet survey with an online marketing research company to recruit participants from a variety of sociodemographic backgrounds and places of residence (Rakuten Research Inc., Tokyo, Japan). Women who registered with the marketing research company as breast cancer survivors were invited to participate with this survey by email from March 11 to 14, 2016. Study subjects were those who had BC-related surgery and/or treatments in Japan, and were diagnosed with BC between ages 20 to 69. Of 2,833 women who were enrolled as a BC patient or BC survivor in the marketing research company, 955 of them completed the online questionnaire. A total of 650 responders without missing data were used for analysis.
Questionnaire and Measures
We used a self-administered questionnaire that comprised questions related to treatment decision-making roles, satisfaction with the treatment decision-making process, and sociodemographic and clinical characteristics.
The treatment decision-making role was elicited using Japanese version of Control Preference Scale (CPS) created by Degner and Sloan (Degner et al., 1997; Nakashima et al., 2012) . Participants indicated the final decision-making role that best described their involvement in the decision-making process: active role, 'myself' and 'myself with consideration of the opinions of the physician'; collaborative role, 'the physician and I together'; passive role, 'the physician' and 'the physician with consideration of my opinions'. Their preferred role before diagnosis, actual role, and preferred role in the future were elicited.
Satisfaction with the decision-making process was evaluated with the item 'how satisfied are you with the medical decision-making process you have experienced for your cancer?' on a numerical rating scale of completely satisfied (100) to not satisfied at all (0).
Statistical Analysis
Data analysis was carried out using SPSS Version 24 (IBM, Armonk, NY, USA). The scores for satisfaction in the treatment decision-making process were transformed using a square root function to approximate a normal distribution. Influences of treatment decision-making role, decisional role congruity, sociodemographic and clinical status on the level of satisfaction with the treatment decision-making process were analyzed with Welch's analysis of variance (ANOVA) and two-way ANOVA. A χ2 test was performed to examine between-group proportional differences. All tests were two-tailed and statistical significance was set at p <0.05.
Ethical consideration
This study was approved by the Clinical Ethical Review Board of Kurume University, School of Medicine. Prior to the investigation, the participants were provided with explanations via the internet as to the purpose and method of the study as well as information regarding the handling of the results. The study was carried out upon receiving their signed consent online.
Results
Correlation of preferred role and actual role in cancer related treatment decision-making
As shown in 
Association between satisfaction with treatment decisionmaking process and decisional role congruity
The satisfaction level of participants who participated in a collaborative role was significantly higher than that of participants who played an active or passive role in the actual decision role; no difference in satisfaction level between active and passive roles was observed ( Figure  1(A) ). The two-way ANOVA demonstrated that the main effect of decisional role congruity (preferred vs. actual role) was significant-satisfaction of participants whose decisional roles were congruent was significantly higher than that of participants whose decisional roles were incongruent (Figure 1(B) ). In both active and collaborative roles, satisfaction level did not differ based on decisional role congruity. In the passive role, participants whose decisional roles were congruent showed the highest satisfaction of all, while participants whose decisional roles were incongruent showed the lowest satisfaction of all; there was a statistically significant difference in the satisfaction level between congruent and incongruent roles. The main effect of the actual decisional role and the interaction of the actual decisional role and decisional role congruity were not significant.
Influences of sociodemographic and clinical characteristics on association between satisfaction level Congruence between Preferred and Actual Roles among Japanese Women with Breast Cancer
Preferred decision role (n, %) and decisional role congruity We examined whether sociodemographic and clinical characteristics influence the association of the satisfaction level with the treatment decision-making process and decisional role congruity ( Table 2) . Irrespective of sociodemographic and clinical characteristic except surgical procedure, the satisfaction level among those whose preferred and actual decisional roles were congruent was significantly higher than that of those whose decisional roles were incongruent. There were no significant between-group differences in the satisfaction level based on sociodemographic and clinical variables. On the other hand, there was a significant interaction between education level and decisional role congruity in the satisfaction level. When decisional roles were incongruent, the satisfaction among participants with no more than a high school education were lower than that of highly educated participants; however, when decisional roles were congruent, the satisfaction among participants with no more than a high school education were higher than that of highly educated participants.
Treatment decision-making role in the future
A majority of participants whose actual decisional role in their cancer treatment was congruent with their preferred roles indicated that they would play same role if they were to face a similar situation in the future (81.8%) ( Table 3 ). In contrast, participants who experienced incongruence between their actual and preferred decisional roles had a tendency to change their decisional roles in the future; 33.9% would play a more active role and 33.6% would play a more passive role.
Discussion
Our cross-sectional study results indicate that Japanese women with BC were most satisfied with the treatment decision-making process when they played their preferred roles in the process, rather than the actual role. Decisional role congruity had no interaction with clinical status or sociodemographic factors, except for education level.
In previous studies where decisional roles were elicited using the CPS among Japanese patients with BC, Kokufu (2012) found that 71% of inpatients preferred to play an active or collaborative decision-making role; Nakashima (2012) reported 87% of patients who were diagnosed with BC within three years preferred to play active or collaborative roles, while 70% of the patients perceived that they actually played such decisional roles. In our current study with 650 self-identified patients with BC, active and collaborative roles were preferred by the majority of participants (87%) and these roles were actually played (78%) ( Table 1 ). These data suggest that Japanese patients with BC are more likely to prefer and perform affirmative involvement in the treatment decision-making process rather than entrusting their physicians to make the decision for them.
Using the same CPS questionnaire in this study, a high proportion of passive role was determined among German patients with BC (Vogel et al., 2008) . Among study subjects, 40% preferred passive involvement, while 52% played a passive role. Additionally, the number of patients who thought that they did not have a choice in treatment was higher in the passive preference group (42%) as compared with the active (23%) and collaborative (35%) groups. This suggests that limited treatment choices for patients who are diagnosed with advanced cancer are a determinant for BC patients to choose a more passive role in treatment decision-making. Participants in the present study were mostly diagnosed with early stage cancer and they were more likely to play active roles in their cancer treatment choice (Table 1 ), suggesting that having more treatment choices led to a relatively low proportion of both preferred and actual passive roles in Japanese participants. Two studies, in which about 90% of participants had early stage BC, suggest that treatment choices affect decisional roles in treatment-decision making. In the study conducted in Canada, 78% of BC patients preferred an active or collaborative role (Hack et al., 2006) . Similar to results observed in Japanese BC patients, a study conducted in an Asian country reported that 83% of participants perceived that they played an active or collaborative role (Mohamed et al., 2013) . In our study, preferred and actual roles did not differ by sociodemographic and clinical status except for a difference in actual roles based on cancer stage. This suggests that patients who do not have treatment choices are more likely to entrust their physicians with the decision-making.
As the practice of shared decision-making has been recommended in oncological settings, questions have been raised as to whether this approach is beneficial to patients who prefer making their own decisions or trusting their physicians to decide on their behalf. In the present study, satisfaction among the participants who were involved in a collaborative decision-making was higher than that among the participants who played an active or a passive role (Figure 1(A) ). However, previous studies of Japanese BC patients have shown that study subjects are highly satisfied with the decision-making process, regardless of their preferred and actual roles (Kokufu et al., 2012; Nakashima et al., 2012) . Consequently, we investigated how decisional role congruity that is, the congruity of preferred and actual roles influences patient satisfaction with the decision-making process. Results in Figure 1 (B) indicate that satisfaction level was significantly higher for participants when their preferred and actual roles were congruent in contrast to when they were incongruent, while the main effect of the actual role was not significant. This suggests that playing their preferred role, rather than the actual role played, is the key to increasing their satisfaction with the decision-making process. Decisional role congruity was found to be the most influential among participants who played a passive role. Specifically, participants who willingly entrusted their doctors with making their medical decisions showed significantly higher satisfaction when compared to those who preferred a more active role but were nevertheless consigned to a passive role (Figure 1(B) ). Atherton (2013) reported that QOL, evaluated using SF-36, did not differ according to the decisional role played by cancer patients, however, QOL scores were significantly higher when preferred and actual decisional roles were incongruent. This was interpreted to mean that the higher QOL found for patients whose decisional roles were congruent was a consequence of satisfaction with the treatment decision-making. Our results are consistent with these findings, emphasizing that engagement in the decision-making in the patient's preferred manner increases satisfaction with the process, which in turn, can positively affect the patient's overall QOL.
We examined whether sociodemographic and clinical characteristics interact with decisional role congruity in influencing satisfaction with the treatment decisionmaking process. Hack (2006) showed that congruence of decisional roles was not associated with either sociodemographic or clinical characteristics, which is consistent with our findings except for one variable. Our study result showed that education level was the only sociodemographic status that interacted with decisional role congruity (Table 3) . Compared with participants with more than high school education, participants with high school or lower education had significantly high satisfaction when decisional roles were congruent; however, they had significantly low satisfaction when decisional roles were incongruent. Regarding this association of education level with decisional roles, the meta-analysis conducted by Singh (2010) showed that the preferred roles differed by educational level: patients who had graduated with a high school education preferred a passive role compared to patients who had more than a high school education. A previous Japanese study showed that BC patients who have a high school degree preferred a more passive role than patients with a college degree or higher (Nakashima et al., 2012) . Our study showed that when decisional roles were congruent, the satisfaction among participants with no more than a high school education were higher than that of highly educated participants. This result suggests that engaging in decision-making in their preferred manner leads to satisfaction in this process for BC patients with a low education background. Further study is required to understand the interaction of educational level with decisional role congruity in the satisfaction with the treatment decision-making process.
The expression of preference for the role that a BC patient would like to play, if she were confronted with a similar situation in the future, can reflect the current level of satisfaction with the role that she has played. The present study found that if they played their preferred role, 80% of the women would play the same role if they were to face a similar situation in the future. However, only one third of the women who played an unwanted role would play the same, and remaining two thirds would move to a more active or passive role. The high satisfaction with the decision-making process among Japanese BC patients was discussed based on their expression at the time the studies were conducted (Kokufu et al., 2012; Nakashima et al., 2012) , leading to overestimation of their satisfaction. Hack (2006) assessed the satisfaction among women who had BC surgery three years prior to the study based on the patients' preference if they had to redo the decision-making for surgery. Even then, approximately 90% stated that they were satisfied with treatment they received, only 48% would like to play same decisional role and 41% would like to play a more active. Most of their dissatisfaction was related to inadequate communication with their healthcare providers. Similarly, satisfaction based on decisional role congruity and preferred role in the future was high in our study; however, 66% of the participants who played unwilling roles would not choose same role in the future, implying their dissatisfaction. In order to provide better healthcare, we have to elucidate the factors that result in dissatisfaction with the decision-making process in women with BC and the barriers preventing them from participating in the process in their preferred manner.
There are a few limitations in this study. Firstly, the participants in this study had registered with an online marketing research company in advance, implying the possibility of differences in attitude on the part of these participants as compared to those who had not registered. We will need to expand our investigation to a more diverse of sampling of people, including women who are unwilling to talk openly about their experience with cancer. However, internet survey enabled us to recruit participants from a variety of regions and age groups. This survey method lowers the bias such as differences in healthcare level and access to specialists over the residential area. This is a study strength as previous studies with Japanese BC patients were conducted in a single city with small number of subjects. In terms of clinical application to Japanese BC patients, our results from a wider area in Japan may have a greater potential to be generalized. Regardless, our results increase knowledge about the association between treatment decision-making satisfaction and decisional roles.
Secondly, we did not elicit information on the barriers that prevented study participants from engaging in their preferred manner in the decision-making process. This would include details about their dissatisfaction. Gathering such information will help to implement our findings and allow practitioners to act on our conclusion that congruence between preferred and actual role in the treatment decision-making process increases satisfaction among women diagnosed with BC.
Thirdly, we need to study the healthcare providers' satisfaction and dissatisfaction in the treatment decision-making process since our ultimate goal is to provide information for better intervention to increase BC patients' satisfaction with treatment-decision making,
In conclusion, irrespective of their actual decision role, sociodemographic and clinical status, satisfaction with the medical decision-making process among Japanese women with breast cancer is increased when their participation matches their preferred manner of participation.
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